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Abstract 
Context: A limited number of studies have been conducted examining the role of beliefs in the 
prediction of breast self-examination (BSE) behavior in Australian women, particularly women 
under 50 years of age for which it is the primary method of early detection of breast cancer.  
Objective: The present research investigated the differences in behavioral, normative and control 
beliefs between BSE performers and non-performers, within a theory of planned behavior 
framework, to assist in the development of specific education programs aimed at increasing BSE 
amongst this demographic group. 
Method: Two hundred and fifty-three women enrolled in an undergraduate psychology course 
completed a questionnaire assessing beliefs regarding BSE. One month later, these women reported 
their BSE behavior during the previous month. Multivariate analyses were performed to identify 
belief-based differences between BSE performers and non-performers.  
Results: Underlying behavioral and control, but not normative, beliefs about BSE distinguished 
between BSE performers and non-performers. Performers were more likely than non-performers to 
believe that engaging in BSE would be associated with identifying a lump or breast change sooner 
and detecting a breast cancer earlier in its course. Non-performers were more likely to perceive 
factors such as forgetting to perform the behavior, lack of time, lack of knowledge about how to 
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perform the behavior, laziness, and a lack of confidence in their ability to identify lumps and breast 
changes as factors preventing their control over the performance of BSE.  
Conclusions: The belief-based differences between BSE performers and non-performers found in 
this study can be used to inform health promotion strategies aimed at increasing BSE behavior in 
women less than 50 years of age. 
Keywords: breast self-examination, beliefs, younger women. 
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  The impact of breast cancer in Australia is similar to that in other Western nations, with one in 11 
Australian women being diagnosed before they reach the age of 75 years (National Breast Cancer Centre, 
2001). Each year, breast cancer is diagnosed in over 10000 women, and 2600 deaths are attributed to 
breast cancer (Crossing & Manaszewicz, 2003), making it the second most frequent cancer diagnosis and 
the leading cause of cancer-related deaths in Australian women (The Cancer Council Australia, 2004). 
These statistics provide insight into the impact of this illness on the female population and highlight the 
need for effective prevention strategies. Despite this need, however, few potentially valuable preventive 
strategies have been identified to date, such as the avoidance of obesity (The Cancer Council Australia, 
2004). Therefore, public health measures have focused on promoting the early detection of breast cancer 
(Centers for Disease Control and Prevention, 2003) which has led to a greater number of, and more 
conservative, treatment options, better quality of life and reduced mortality rates for those affected with 
the disease  (National Breast Cancer Centre, 2004).  
 Public health screening methods include mammography, clinical breast examination and breast 
self-examination (BSE) (National Breast Cancer Centre, 2001; Please note that the National Breast 
Cancer Centre promotes breast awareness, the importance of women being aware of and familiar with the 
normal look and feel of their breasts, so that women may be able to detect a change and make their doctor 
aware at an earlier stage than would otherwise occur without this level of awareness (The Cancer Council 
Australia, 2004). Some have questioned how breast awareness is different from the concept of BSE with 
which many women are familiar (Epstein, 2003), arguing that the recently promoted ‘breast awareness’, 
being aware of the normal look and feel of their breasts and looking for changes in size or shape of the 
breast, the presence of lumps, skin dimpling, redness, discharge, or unusual pain, is what is understood by 
most women as BSE. Consequently, the present research effort was undertaken to investigate the behavior 
of breast awareness by asking women about the better understood and more familiar concept of BSE. 
Regular mammography screening, while recommended by the National Breast Cancer Centre for women 
over the age of 50 years, is less effective for the detection of breast cancer in younger women due to 
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greater breast tissue density (Carney et al., 2003). Clinical breast examination (the physical examination 
of a woman’s breasts by a medical or allied health professional) is another screening method available to 
all women (National Breast Cancer Centre, 2004). It is rarely offered in clinical practice (Crossing & 
Manaszewicz, 2003), however, possibly due to the lack of strong evidence demonstrating its effectiveness 
in decreasing breast cancer mortality (Humphrey, Helfand, Chan, & Woolf, 2002). BSE refers to a 
woman being aware of the normal look and feel of her breasts and looking for changes in size or shape of 
the breasts, the presence of lumps, skin dimpling, redness, discharge, or unusual pain (National Breast 
Cancer Centre, 2004). This method is of particular relevance to women under 50 years of age due to the 
infrequency of clinical breast examination and the ineffectiveness of mammography in younger women 
(Crossing & Manaszewicz, 2003). It should be noted clearly that BSE is not always the most 
appropriate diagnostic tool for younger women, especially in the case of dense breast tissue, and 
women who notice any unusual breast change should consult a doctor immediately for diagnostic 
investigations such as mammography, ultrasound examination or biopsy (National Breast Cancer 
Centre, 2006). 
  Although women younger than 50 years are at a reduced risk of developing breast cancer than those 
older than 50 years, tumors that do develop in the earlier decades are more likely to be more aggressive 
and have a lower overall survival rate than those found later in life (National Breast Cancer Centre, 2001). 
Regular BSE is a cost-effective, non-invasive and simple method that has been associated with earlier 
detection and better survival (Kurebayashi, 1994). BSE is a good interval method of screening since 
younger women seldom have mammograms (given that insurance often does not cover women younger 
than 35 years) and may not have an annual clinical breast examination by a health care professional (see 
McPherson, Swenson, Jolitz & Murray 1997). Despite these benefits, only 18% to 36% of women 
actually perform BSE (Ashton, Karnilowicz, & Fooks, 2001). To increase the practice of BSE, it is 
important to examine women’s underlying beliefs associated with BSE performance.  
  In a sample of 178 women aged 18 years to 35 years, Umeh and Rogan-Gibson (2001) found 
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that a failure to perform BSE was primarily associated with the following beliefs reflecing barriers to 
BSE: difficulty in starting a new habit, being afraid they would not be able to perform BSE, being 
embarrassed about performing the behavior and having to give up quite a bit. Salazar (1994) 
identified some of the differences in BSE-related beliefs between BSE performers and non-
performers in 52 working women aged 21 years to 65 years. Performers were more likely than non-
performers to believe that problems could be detected through BSE and less likely than non-
performers to believe that a healthy lifestyle gave protection from breast cancer. Performers were 
more likely than non-performers to perceive benefits in BSE and have more confidence in their 
ability to perform the behaviour in a Turkish study of 438 women (Nahcivan & Secginli 2007). 
Further, a study of 142 women investigating BSE underperformance and overperformance identified 
health beliefs regarding barriers to BSE (e.g. time-consuming, embarrassing) and low confidence in 
BSE performance to be related to BSE underperformance (Erblich, Bovbjerg, & Valdimarsdottir 
2000).   
  A limited number of studies examining the role of underlying cognitive beliefs in the prediction of 
BSE behavior in Australian women have been conducted (Moore, Barling, & Hood, 1998; Savage & 
Clarke, 1996), though none have specifically investigated women under 50 years of age for which BSE is 
the primary method of breast cancer screening. Adopting a theory-based approach to examining 
underlying beliefs informs our understanding of how the beliefs people hold can ultimately influence their 
behavioral decisions. The theory of planned behavior (TPB) (Ajzen, 1991) has been used as a useful 
theoretical basis for understanding a wide variety of behaviors including BSE (McCaul, Sandgren, 
O’Neill, & Hinsz, 1993; Norman & Hoyle, 2004; Orbell, Hodgkins, & Sheeran, 1997; van Ryn, Lytle, & 
Kirscht, 1996) and allows an examination of underlying beliefs related to behavioral performance. As 
proposed by the TPB, behavioral intention, an individual’s intention to perform a given behavior, has 
three direct determinants: attitude, subjective norm and perceived behavioral control (Ajzen, 1991; Ajzen 
& Madden, 1986). An individual’s attitude toward the behavior is the degree to which they evaluate the 
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behavior to be favorable or unfavorable; subjective norm is a social influence measure which assesses an 
individual’s perceived social pressure to perform or not to perform the behavior; and perceived behavioral 
control refers to an individual’s perception of the ease or difficulty with which the behavior could be 
performed (Ajzen, 1991; Ajzen & Madden, 1986).  
  In addition, the TPB proposed that an individual’s behavior is a function of his or her salient beliefs 
about that behavior (Ajzen & Madden, 1986). Accordingly, attitude, subjective norm and perceived 
behavioral control are derived from salient behavioral, normative and control beliefs, respectively (Ajzen, 
1991; Ajzen & Madden, 1986). Specifically, attitude is determined by underlying salient behavioral 
beliefs about the likely outcomes of performance of the behavior weighted by the subjective evaluation of 
the outcomes. Subjective norm is determined by salient normative beliefs regarding the likelihood that 
important individuals or referent groups would approve or disapprove of behavioral performance in 
combination with the motivation to comply with each of the different referents. Perceived behavioral 
control is determined by salient control beliefs regarding the perceived presence or absence of necessary 
resources and opportunities required to perform the behavior together with the perceived power of each 
control factor.  
  Theory-based analysis of the beliefs related to the performance of a behavior can reveal important 
information regarding specific beliefs that distinguish individuals who perform the behavior from those 
who do not (Fishbein & Stasson, 1990). For example, we have benefited in our current understanding of 
health-related behaviors such as exercise (Conn, Tripp-Reimer & Mass, 2003) and dietary behaviors 
(Armitage & Conner, 1999) from the knowledge gained through the analysis of such beliefs. Though little 
research has focused on underlying beliefs associated with the behavior of BSE from a TPB perspective, 
Moore et al. (1998) utilized the theory of reasoned action (Ajzen & Fishbein, 1980), the precursor of the 
TPB, to examine the normative beliefs associated with BSE. Their examination revealed that most women 
perceived social support for BSE from their doctor and the medical profession, but only approximately 
60% perceived support from their family, their partner and friends.  
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  The aim of the present study, then, was to conduct a TPB belief-based analysis of BSE in Australian 
women under 50 years of age. The present study assessed the behavioral (costs and benefits), normative, 
and control beliefs related to engaging in BSE for younger Australian women. Additionally, the study 
examined the relative importance of the underlying beliefs for influencing BSE in this population. This 
research provides information about the beliefs held by BSE performers and non-performers and, as such, 
will assist in the development of specific education programs aimed at increasing BSE in this age group. 
METHOD 
Participants 
  Participants were female students aged between 17 and 50 years inclusive who were enrolled in an 
undergraduate psychology course. Eligibility for the study was assessed by self-classified inclusion in the 
target age group and enrolment in an undergraduate psychology course. In-class announcements or 
research participation sign-up sheets posted on the School of Psychology and Counseling notice board 
were used to recruit volunteer participants. First-year students who participated in the study received 
research credit for their efforts. Other participating students were offered a chance to win an $AUD100 
skin care store voucher as a mechanism for thanking these students for their time. 
Design 
  According to procedures outlined by Ajzen and Fishbein (1980), a sample of 15 women in the target 
age group (between 17 and 50 years inclusive) participated in an initial belief elicitation study to obtain 
the most salient behavioral, normative and control beliefs in this population about performing BSE for 
inclusion in the main questionnaire. The main questionnaire was comprised of items to assess these 
salient behavioral, normative and control beliefs in a larger sample of 253 women enrolled in the 
psychology course (eligibility rate of 32.6%). An assessment of behavior for the larger sample was 
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conducted one month following administration of the main survey to assess BSE behavior during the 
intervening time period; 92.5% of those who completed the initial assessment also completed the follow-
up survey. The measures in the belief elicitation study, main questionnaire and follow-up study assessing 
behavior all comprised standard TPB-based items (see Ajzen & Fishbein, 1980).   
Measures 
Belief Elicitation Study 
  The belief elicitation study generated the most frequently reported underlying beliefs to use in the 
main questionnaire. The belief elicitation study sample had similar characteristics to the sample who 
completed the main questionnaire, with ages ranging from 21 years to 48 years (M = 31.7 years; SD = 8.1 
years). To elicit the most salient behavioral beliefs (generated by at least 30% of participants; see Ajzen & 
Fishbein, 1980), participants listed the advantages and disadvantages of performing BSE. The two most 
frequently reported advantages (e.g., identifying a lump or breast change sooner) and disadvantages (e.g., 
worrying unnecessarily) were included in the main questionnaire. Participants listed any people or groups 
of people who would approve or disapprove of their performing BSE. The four most frequently reported 
referents or referent groups (e.g., doctor/health practitioner) were incorporated in the main questionnaire 
as the most salient normative beliefs. Participants were also asked to list factors or circumstances that 
might prevent or encourage them to perform BSE. The five most frequently reported factors which 
participants thought would prevent or discourage them from engaging in BSE (e.g., lack of confidence in 
my ability to identify lumps and breast changes) comprised the measure of control beliefs in the main 
questionnaire. 
Main Questionnaire 
  Items in the main questionnaire consisted of the behavioral, normative and control beliefs generated 
from the belief elicitation study. Although traditionally assessed by a multiplicative combination of belief 
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(i.e., behavioral, normative, and control beliefs) and evaluative items (i.e., outcome evaluations, 
motivation to comply, and perceived power), the main questionnaire only assessed the belief items due to 
space constraints. In addition, examining the belief items only is supported by the argument that the 
evaluative items are not essential for belief measurement (Ajzen, 1991). All belief-based items were 
measured on 7-point Likert scales from extremely unlikely [1] to extremely likely [7]. 
  The target behavior under investigation in the main questionnaire was performing BSE, defined as, “ 
performing behaviors such as checking for changes in size or shape of the breast and for the presence of 
lumps, skin dimpling, redness, discharge, or unusual pain” during the next month. Four items derived 
from the belief elicitation study provided an assessment of behavioral beliefs. Participants were required 
to indicate the likelihood (of the identified costs (e.g., worrying unnecessarily) and benefits (e.g., 
identifying a lump or breast change sooner) occurring if they engaged in BSE (i.e., How likely is it that 
the following would result if you performed BSE during the next month?). Four items, derived from the 
elicitation study, assessed participants’ normative beliefs. Participants were asked to indicate how likely it 
is that specific groups or individuals (e.g., spouse or partner) would think that they should perform BSE 
(i.e., How likely is it that the following groups or individuals would think that you should perform BSE 
during the next month?). Control beliefs were assessed using five items derived from the belief elicitation 
study. Participants were asked to rate how likely the barriers listed (e.g., lack of knowledge about how to 
perform BSE) would prevent them from engaging in BSE (i.e., How likely are the following factors to 
prevent you from performing BSE during the next month?).  
Target Behavior 
  One month following completion of the main questionnaire, participants’ self-reported BSE 
behavior was assessed during the previous 1 month period. The participants who could be contacted by 
email or phone (information requested at the end of the main survey) were asked, “During the past month, 
have you performed BSE [i.e. behaviors such as checking for changes in size or shape of the breast and 
for the presence of lumps, skin dimpling, redness, discharge, or unusual pain]?” Responses options were 
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either no [0] or yes [1]. 
Procedure 
  The university’s Human Research Ethics Committee (reference number 0600000265) granted 
ethical approval for the study protocol prior to undertaking this research. As part of a larger TPB-based 
study examining the psychosocial predictors of BSE (see Mason & White, 2007), participants completed 
the main questionnaire during specified session times conducted across three campuses. Prior to survey 
completion, participants were given an information sheet outlining issues such as the nature of the 
research, confidentiality, anonymity, and risk of participation. Those who gave consent to participate in 
this study, by signing the consent form provided, completed the main survey. Informed consent included 
information about the voluntary nature of the study and the right to withdraw at any time without 
consequence. The participants who agreed to be followed up after 1 month, as indicated by their provision 
of a personal phone number or email address, were contacted to assess BSE behavior during the previous 
month. Questionnaires completed at both time points were matched by a participant-generated code 
identifier to protect participant anonymity. 
Statistical Analysis 
  Data screening and descriptive analyses were conducted using SPSS V14.0. Descriptive analyses 
(means, standard deviations, frequencies, and percentages) were used to describe sample characteristics 
and summarize questionnaire data. Bivariate correlational analyses were used to identify any potentially 
confounding relationships between the demographic variables and BSE behavior. Age and marital status 
(dichotomized to reflect partnered and unpartnered participants) did not correlate significantly with BSE 
behavior. We were guided by theory (Ajzen, 1991) to include all of the TPB belief-based variables in the 
multivariable analyses. Three multivariate analyses of variance (MANOVAs) were performed to 
investigate the ability of the behavioral, normative and control beliefs, respectively, to discriminate 
between those who engaged in BSE in the 1 month follow-up period and those who did not. A set of 
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beliefs was considered to be significant in distinguishing between BSE performers and non-performers if 
the multivariate F statistic reached a significance level of p < .05. An individual belief was considered to 
differentiate between BSE performers and non-performers if the F statistic in the univariate analyses 
reached a significance level of p < .05, incorporating Bonferroni adjustment such that we used a 
significance level of p < .0125 for behavioral beliefs and p < .01 for both normative and control beliefs. 
Additionally, multiple logistic regression analyses was conducted to determine the relative importance of 
the behavioral, normative and control beliefs in BSE behavior. The test of the full model against the 
constant-only model was considered to be statistically significant if the chi-squared statistic reached a 
significance level of p < .05. Relationships between the TPB beliefs and the criterion variable of behavior 
were considered significant if the Wald statistic reached a significance level of p < .05.    
 
RESULTS 
Study Participants 
 Most participants were younger than 20 years of age (M = 24.23 years, SD = 8.24 years), single, full-
time students and employed in casual or part-time work (Table 1). Most participants in the study did not 
have a family history of breast cancer or a personal history of breast cancer or benign breast disease. 
MANOVA Investigation of Belief-Based Measures 
  Forty-four percent of the follow-up sample reported that they had engaged in BSE during the 
previous month. Three one-way multivariance analyses of variance (MANOVAs) were performed to 
examine whether differences on belief-based measures were evident between participants who engaged in 
BSE and those who did not during the 1 month follow-up period. Two of the three MANOVAs had 
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significant Wilks Lambdas, suggesting that the two groups of participants could be distinguished on 
measures of behavioral beliefs and control beliefs, but not on normative belief measures (Table 2). 
Differences in behavioral and control beliefs were examined further on a univariate level, incorporating a 
Bonferroni adjustment, to determine the specific beliefs which contributed to the distinction between BSE 
performers and non-performers. 
  The MANOVA investigating behavioral beliefs was statistically significant, F(4, 229) = 4.01, p < 
.01, indicating that participants who performed BSE could be distinguished from those who did not 
perform it. Univariate examination of the beliefs revealed significant differences between the two groups 
of participants on two behavioral belief items. Those who performed BSE were more likely than the non-
performers to believe that engaging in the behavior would be associated with the benefit of identifying a 
lump or breast change sooner, F(1, 234) = 7.37, p < .01. BSE performers were also more likely than the 
non-performers to believe that the behavior would lead to the benefit of detecting a breast cancer earlier 
on, F(1, 234) = 12.62, p < .001.  
  No significant effect of normative beliefs in predicting BSE behavior was found in the multivariate 
model, F(4, 182) = 1.40, p = .23. In addition, none of the univariate analyses for normative beliefs were 
significant. For control beliefs, however, the MANOVA was statistically significant, F(5, 227) = 10.30, p 
< .001, indicating that those who performed BSE during the 1-month follow-up period could be 
distinguished from those who did not. Univariate examination revealed  significant differences between 
the groups on ratings for all five of the control beliefs. Participants who did not perform BSE in the 1-
month period were more likely than BSE performers to perceive F[1, 233] = 10.07, p < .01)the factors of 
forgetting to perform the behavior (F[1, 233] = 11.28, p = .001), lack of time (F[1, 233] = 20.16, p < 
.001), lack of knowledge about how to perform the behavior (F[1, 233] = 17.39, p < .001), laziness and a 
lack of confidence in their ability to identify lumps and breast changes (F[1, 233] = 47.08, p < .001) as 
inhibiting their control over breast self-examining. 
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Logistic Regression Investigation of Belief-based Measures 
  Although the MANOVA analyses showed how BSE performers and non-performers differed in 
terms of their beliefs, they did not identify which beliefs are most influential for women performing the 
behavior. Three multiple logistic regression assessed the relative importance of behavioral, normative and 
control beliefs, respectively, in predicting behavior. Each regression investigated the influence of the  
individual beliefs (behavioral beliefs, normative beliefs, and control beliefs) on the criterion variable, 
BSE behavior (see Table 3). A test of the full model with the variables against the constant-only model 
was statistically significant for behavioral beliefs, χ2 (4, N = 234) = 15.75, p < .001, with the full model 
explaining approximately 9% of the variance in classification of performers and non-performers 
(Nagelkerke R2 = ..09). Using the Wald criterion, the variable significantly associated with BSE behavior 
was detecting a breast cancer earlier on (B = .25, SE = .12, z = 4.35, p < .05, Exp(B) = 1.28) A test of the 
full model with the variables against the constant-only model was also statistically significant for control 
beliefs, χ2 (4, N = 233) = 45.61, p < .001, with the full model explaining approximately 24% of the 
variance in classification of performers and non-performers (Nagelkerke R2 = .24). Using the Wald 
criterion, the variable significantly associated with BSE behavior was lack of confidence in my ability to 
identify lumps and breast changes (B = -.42, SE = .11, z = 14.59, p < .001, Exp(B) = .66). The test of the 
full model with the variables against the constant-only model was not significant, however, for normative 
beliefs, χ2 (4, N = 187) = 5.73, p = .221. Overall, women who were more likely to perceive the benefit of 
detecting a breast cancer earlier on as an outcome of engaging in BSE and who were less likely to 
consider that self-confidence in ability to identify lumps and breast changes would impede their ability to 
breast self-examine, reported performing BSE during the 1-month period.  
DISCUSSION 
  The aim of the present study was to determine whether BSE performers could be distinguished from 
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non-performers in their responses to belief-based measures. Although no significant differences between 
the two behavioral groups could be found in their salient normative beliefs, the study identified 
differences in behavioral and control beliefs. Analysis of the relative importance of these beliefs in the 
performance of BSE also revealed similar results, with beliefs regarding the benefits and barriers of 
performing the behavior significantly predicting behavior.  
  The MANOVA results suggested that behavioral beliefs, specifically beliefs regarding the benefits 
associated with engaging in BSE, were significantly different between performers and non-performers. 
Breast self-examiners were more likely than non-performers to believe that engaging in the behavior 
would be associated with identifying a lump or breast change sooner and detecting a breast cancer earlier 
on. These results are in line with Salazar’s (1994) conclusions that perceived benefits, among other 
variables, were significantly related to performing BSE. 
  Multivariate analysis of the control beliefs revealed that these beliefs were capable of distinguishing 
between BSE performers and non-performers. Non-performers were more likely than performers to 
perceive factors such as forgetting to perform the behavior, lack of time, lack of knowledge about how to 
perform the behavior, laziness and a lack of confidence in their ability to identify lumps and breast 
changes as influencing their performance of BSE. These results are consistent with previous research 
(e.g., Nahcivan & Secginli 2007) identifying a role for self-confidence about performing BSE being 
related to frequency of performing BSE, as well as studies reporting time factors as a barrier to 
performing BSE (e.g., Erblich et al 2000).    
  Multivariate analysis of underlying normative beliefs showed no significant difference between BSE 
performers and non-performers. Both performers and non-performers perceived similar, but only above 
average, levels of support from important referents in relation to performing BSE. It might be expected 
that higher levels of support from important others for BSE may be found in a study including older 
participants, such as those over 50 years of age, for whom the incidence of breast cancer is greater.  
 Regression analyses supported the MANOVA findings, with a behavioral belief regarding the benefit 
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of behavioral performance and a control belief reflecting a barrier to performing the behavior being 
significantly associated with actual performance of BSE. In contrast, behavioral beliefs about normative 
influences were not significantly associated with BSE.  
  The present research identified a number of beliefs underlying BSE that can be utilized in health 
promotion strategies aimed at encouraging this health-promoting behavior. Both behavioral beliefs, 
specifically beliefs about beneficial outcomes, and control beliefs can serve as targets for interventions to 
encourage more BSE in women younger than 50 years. Interventions highlighting the beneficial outcome 
of performing BSE in detecting breast cancer earlier in its course will encourage the practice of this 
behavior in this age demographic. Increased rates of BSE may also result if interventions address the 
factors that are perceived to inhibit control over performing the behavior. Health care providers, through 
demonstration and observation of actual BSE performance, can assist in increasing behavior by improving 
women’s confidence in how to perform BSE. Additionally, the results of the MANOVAs suggest that 
measures aimed at regularly reminding younger women to breast self-examine, such as via email, text 
messaging and regular media broadcast segments, may reduce forgetfulness. Another option would be to 
encourage women to make implementation intentions (concerning when and where they will perform 
BSE) as these have been shown to increase levels of BSE by providing a mechanism that facilitates the 
retrieval of intentions from memory (Orbell et al., 1997; see also Prestwich, Conner, Lawton, Bailey, 
Litman, & Molyneaux 2005).  
  A major strength of the present study was that it adds to the limited number of Australian studies 
regarding cognitions underlying BSE practice. It also examined specifically the beliefs of women under 
50 years of age who, while at lower risk of breast cancer, are more likely to experience more aggressive 
breast cancer (National Breast Cancer Centre, 2001).  However, due to sampling constraints, more than 
half of the sample was less than 20 years of age, and the vast majority was single and enrolled in full-time 
university study. Examination of the beliefs in this sample, which is skewed to the younger age group and 
more educated women, may not accurately reflect beliefs of or be generalizable to all women aged 17 
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years to 50 years who have no post secondary education. In addition, the study may have been vulnerable 
to selection bias, with those participants already performing BSE (or sympathetic to performing BSE) 
choosing to participate in the study. Social acceptability bias was also possible due to the use of self-
report measures. Further, the initial base-line survey may have led to changes in BSE behavior such that 
the one-month follow-up overestimated levels of BSE performance. Future research should investigate 
the beliefs underlying BSE in a broader, more representative sample of Australian women. The belief-
based TPB model should also be applied to other age cohorts and other breast cancer preventive 
behaviors, such as mammography and clinical breast examination, to enhance the effectiveness of health 
promotion strategies aimed at encouraging these behaviors in different age demographics.  
  In conclusion, the present research demonstrated differences between BSE performers and non-
performers on a number of belief-based measures, providing an important source of information regarding 
beliefs that may be targeted in future public health strategies to increase BSE behavior in Australian 
women under 50 years of age. Specifically, the distinctions identified in this study between performers 
and non-performers on both behavioral beliefs, regarding beneficial outcomes, and control beliefs about 
factors affecting actual performance of BSE, will aid in the development of effective BSE promotion 
strategies. Increased rates of BSE behavior will assist in the early detection of breast changes and a 
reduction in morbidity and mortality associated with breast cancer, an illness being diagnosed in an 
increasingly larger number of Australian women every year. 
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Table 1 
Frequencies of Demographic Variables of Age, Marital Status, Student Enrolment Status, Employment Status, and 
History of Breast Disease for Performers and Non-Performers of BSE 
 Performers 
(n = 103) 
Non-performers 
(n = 131) 
Variable n % n % 
Age Ranges         
Less than 20 years 58 56.31 66 50.38 
21 – 30 years 24 23.30 37 28.24 
31 – 40 years 10 9.71 19 14.50 
41 – 50 years 11 10.68 9 6.87 
Marital Status     
Single  72 69.90 89 67.94 
Divorced 3 2.91 4 3.05 
Married 21 20.39 15 11.45 
De facto 7 6.80  23 17.56 
Student Enrolment Status     
Full-time study 85  82.52 113 86.26 
Part-time study 18 17.48 18 13.74 
Employment Status     
No current employment 25 24.27 35 26.72 
Casual work 46 44.66 60 45.80 
Part-time work 26 25.24 27 20.61 
Full-time work 6 5.83 9 6.87 
History of Breast Disease     
Family history of breast cancer 9 8.74 4 3.05 
Personal history of breast cancer 0 0.00 1 0.76 
Personal history of benign breast disease 7 6.80 6 4.58 
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Table 2 
MANOVAs of Mean (SD) Differences in Beliefs for BSE Performers and Non-Performers 
 Performers Non-Performers 
Behavioral Belief n = 131 n = 103 
Identifying a lump or breast change sooner 4.14 (2.02)     4.87 (2.11)*** 
Worrying unnecessarily 3.34 (1.85) 3.25 (1.83) 
Detecting a breast cancer earlier on 4.45 (1.84)     5.31 (1.84)*** 
Having to deal with the consequences of a lump or breast change 3.92 (1.81) 4.44 (1.85) 
*** p < .0125   
Normative Belief n = 103 n = 84 
Spouse or partner  4.47 (2.05) 4.99 (1.81) 
Other family members 4.61 (1.77) 5.20 (1.63) 
Friends 4.15 (1.71) 4.61 (1.72) 
My doctor / health practitioner 5.63 (1.67) 5.96 (1.60) 
Control Belief n = 131 n = 102 
Forgetting to perform BSE 5.75 (1.50)      5.07 (1.77)*** 
Lack of time 4.16 (1.73)      3.36 (1.88)*** 
Lack of knowledge about how to perform BSE 5.36 (1.79)      4.20(2.16)*** 
Laziness 4.66 (1.85)      3.62(1.94)*** 
Lack of confidence in my ability to identify lumps and breast changes 5.43 (1.66)      3.79(1.98)*** 
*** p < .01   
 
N. B The belief items were scaled from 1 to 7. 
Analyses were conducted also accounting for age and marital status as covariates, with a similar pattern of results as shown above.
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Table 3 
Logistic Regression Analysis of the Individual Beliefs in Predicting BSE Performance 
Variable B SE Wald p EXP(B) 95% C.I. EXP(B) 
      Lower Upper 
Behavioral beliefs        
Identifying a lump or breast change sooner .05 .10 .25 .62 1.05 .87 1.27 
Worrying unnecessarily -.15 .08 3.15 .08 .86 .73 1.02 
Detecting a breast cancer earlier on .25 .12 4.35 .04 1.28 1.02 1.61 
Having to deal with the consequences of a lump or breast 
change 
.04 .10 ..14 .71 1.04 .85 1.26 
        
Model Chi-square       15.75 (df = 4), p < .01 
Normative beliefs        
Spouse or partner  .01 .12 .01 .93 1.01 .80 1.28 
Other family members .20 .15 1.67 .20 1.22 .90 1.63 
Friends .04 .13 .09 .76 1.04 .80 1.36 
My doctor / health practitioner -.04 .13 .09 .77 .96 .74 1.24 
        
Model Chi-square       5.73 (df = 4), p = .22 
Control  beliefs        
Forgetting to perform BSE -.01 .11 .00 .95 .99 .80 1.23 
Lack of time -.09 .09 .91 .34 .92 .77 1.10 
Lack of knowledge about how to perform BSE .02 .10 .06 .81 1.03 .84 1.25 
Laziness -.12 .09 1.71 .19 .89 .74 1.06 
Lack of confidence in my ability to identify lumps and breast 
changes 
-.42 .11 14.59 .00 .66 .53 .82 
        
Model Chi-square       45.61 (df = 5), p < .001 
 
 
N. B Analyses were conducted also accounting for age and marital status on the first step of analysis, with a similar pattern of 
results as shown above. 
 
 
 
